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Introduction
 Cockayne syndrome (CS) is an early adulthood 
syndrome, clinically characterized by cachectic 
dwarﬁsm, cutaneous photosensitivity, loss of adi-
pose tissue, mental retardation, skeletal and neu-
rological abnormalities, and pigmentary degenera-
tion of the retina1,2.  CS spans a spectrum that 
includes CS type I, the “classic” form; CS type II, 
a more severe form with symptoms present at 
birth ; CS type III, a mild form; and xeroderma 
pigmentosum-Cockayne syndrome (XP-CS)3.  Gas-
trostomy tube placement was recommended for 
preventing malnutrition3.
 Here, we describe the case of a CS type I patient 
whose disturbed feeding and swallowing function 
were examined and evaluated by video ﬂuorogra-
phy (VF).
Case Report
1. Medical history
 A 20-year-old female was admitted to the 
Department of Oral and Maxillofacial Surgery at 
Fukuoka University Hospital for the examination 
of swallowing difﬁculty and management of mal-
nutrition.  The patient was born weighing 2.96 kg 
after a normal pregnancy (41 weeks).  The mother 
reported no illness and no vaginal bleeding or 
asphyxia at delivery.  The patient was unable to 
walk till the age of 1.5 years, gradually started 
walking during her kindergarten years, and was 
able to walk till about 10 years old when her phys-
ical function degenerated gradually.  Presently she 
is unable to stand on her own.  CS was diagnosed 
at the age of 5 by dwarﬁsh appearance, micro-
cephalic symptoms, mental retardation, pigmen-
tary degeneration of the retina, facies of prema-
ture aging and intracervical calciﬁcation disclosed 
by CT examination.  Liver dysfunction and diabe-
tes were noted at 12 and 15 years of age, respec-
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tively.
2. General condition
 Upon admission, she was 105.5 cm tall and 
weighed 16 kg, both far below average, and dem-
onstrated microcephaly, sunken eyes and facies of 
premature aging (Fig. 1), cool hands and feet, and 
mild to moderate joint limitation.  Laboratory 
tests revealed abnormal kidney function and blood 
sugar levels (Table 1).  Regarding speech function, 
the mother’s speaking was understandable, but 
the patient could speak only “toilet” “lip” and “go 
home” with unclear pronunciation.  A CT scan 
revealed intercranial calciﬁcation, encephalotro-
phy and thickened calvaria, suggesting the exis-
tence of pseudobulbar palsy originating in upper 
motor neuron deﬁciency (Fig. 2).
3. Swallowing function
 Food intake
 From admission, the patient was fed orally.  At 
mealtime, mastication took a long time, and con-
suming half the quantity of food of an average 
infant took between 30 and 60 minutes.  Infant 
food prepared with gelatin or a thickening agent 
was given in small doses.  Compared with the 
length of time required for mastication, that of 
swallowing was relatively short.  Lip closing was 
incomplete and food boluses sometimes spilled out 
(Fig. 3).
4. Video ﬂuorography
 Methods
 Food (water, jelly and rice) containing barium 
was fed to the patient in her usual mealtime sit-
Table 1　Data of General 
examination
Examination 
Contents
WBC 5600
Hb 11.3
PLT 20.9
Total Protein 6.7
Albumin 3.5 L
Pre-albumin 23.6
AST 89 H
ALT 129 H
LD 388 H
CK 52
ALP 1193 H
Blood Sugar 260 H
BUN 25
Cr 1.4
Na 144
K 5 H
Cl 110 H
Ca 9.5
H: high　L: low
Fig. 1　Facial view of patient with Cockayne syndrome
Sunken eyes and old-woman facies.
Fig. 2　CT scan of skull
Intracranial calciﬁcations, encephalotrophy and thickened 
Calvaria are recognizable.
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ting position in the wheelchair.  Video ﬂuoro-
graphic images were recorded, and assessed by 
speech therapists and dentists.
Results
1. Impaired swallowing function:
 Preparatory phase : The patient was able to 
retain a rice bolus in the anterior part of the 
mouth, but not a jelly bolus ; forming a bolus of 
rice or jelly was difﬁcult.
 Oral phase : The forward movement of the 
tongue at the start of swallowing a rice bolus dem-
onstrated poor tongue-to-palate contact and deﬁ-
cient transfer to the deeper part of the tongue 
because of deﬁcient tongue mobility.  Additionally, 
closing of the rhinopharynx was incomplete dur-
ing swallowing.  Premature spillage of the bolus 
was observed with both rice and water.
 Pharyngeal phase : A time lag in the swallowing 
reﬂex and insufﬁcient laryngeal movement were 
observed with rice boluses but not with jelly or 
water boluses.  Residual food at vallecula epiglot-
tica and recess piriformis was observed after swal-
lowing ; however, aspiration was not observed dur-
ing the examination (Table 2, Fig. 4).
2. Measurement of performance
 In the rice test, the duration of the movement of 
the bolus from the oral phase to the pharyngeal 
phase was long.  Especially, oral clearance took 
more than 3 minutes, which was signiﬁcantly 
long4 ; however, with the jelly bolus, the total time 
was not signiﬁcantly long (Table 3).
 Based on both the condition of food intake and 
the assessment on VF, swallowing was evaluated 
as follows : In the oral phase, transfer of the bolus 
to the posterior site was slow due to the insufﬁ-
cient negative pressure in the oral cavity, result-Fig. 3　Status of food intake.
Table 2　Abnormalities according to phases of swallowing
water jelly rice
(1) Preparatory Phase
A Holding food in mouth anteriorly － － －
B Bolus formation ＋ ＋ ＋
(2) Oral Phase
A Forward movement of tongue at start of swallowing － － ＋
B Tongue-to-palate contact ＋ ＋ ＋
C Transportation of the inner part of tongue  － ＋ ＋
D Rhinopharynx closing ＋ ＋ ＋
E Spillage of bolus ＋ － ＋
(3) Pharyngeal Phase
A Time lag of swallowing reﬂex － － ＋
B Laryngeal movement － － ＋
C Residual food at Vallecula Epiglottica ＋ ＋ ＋
D Residual food at Recess Piriformis ＋ ＋ ＋
E Laryngeal penetration/aspiration － － －
 ＋: Impairement observed　－: No impairement observed
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ing from incomplete closure of both the lips and 
the rhinopharyngeal space.  In the pharynx phase, 
residual food at vallecula epiglottica and recess 
piriformis after swallowing was observed ; how-
ever, no aspiration was evident.
 Therefore, we suggested the following method 
for food intake : 1) improved ﬂuid-type food, such 
as jelly, to shorten the mealtime, 2) the food bolus 
should be placed on the deeper part of the tongue 
to shorten the transfer by the tongue.
Discussion
 This patient with swallowing dysfunction 
resulting in reduced food intake was examined by 
VF.  Cockayne syndrome patients are unable to 
feed themselves with a spoon5.  In this study, her 
mother fed the patient with a spoon.  The lips 
could not be completely closed so the food bolus 
sometimes spilled out, and mastication continued 
for a long time after food intake.
 The marked reduction in the swallowing func-
tion at the oral and the pharyngeal phases was 
attributed to reduced physiological function, such 
as muscular strength both around the oral cavity 
and the pharyngeal region, and was similar to 
swallowing dysfunction of an elderly person.  In 
this patient the physiological disability was 
remarkably greater than that of a person far older 
than 20 years of age.
 MRI evaluation of CS revealed intracranial cal-
ciﬁcation and cerebellar atrophy, and subsequent 
neuralgic disorders caused by these lesions of the 
central nervous system (CNS)5.  In this patient, 
the same lesions in CNS were disclosed by CT 
examination, which may be one of the factors 
causing the physiological dysfunction.  In this 
case, appearance of pseudobulbar palsy was sug-
gested from CT examination.  Dysphasia of 
pseudobulbar palsy patients is characterized as 
follows : ① appearance/sterna of a muscle spasm 
related to swallowing, ② reduction of motor coop-
eration ability, and ③ reduction of muscle activity 
related to swallowing6.  Speciﬁc symptoms were : 
1) difﬁculty of retaining food in the anterior of the 
mouth, 2) food bolus spilling out, 3) difﬁculty of 
mastication, and 4) difﬁculty of transfer by the 
Fig. 4　A series of swallowing images by video ﬂuorography.
From pre-swallowing (a) to post-swallowing (e). Premature spilling of bolus and residual food (rice) were observed, but 
aspiration was totally absent.
Table 3　Duration of activity
Contents jelly (min) rice(min) control (min)
Oral Transit Time(OTT) 0'21 1'56 0'003
Oral Clearance Time(OCT) 0'23 3'17 0'009
Stage-Transition Duration(STD) 0'0021 1'19 0'0015
Pharyngeal Transit Duration(PTD) 0'0038 1'16 0'003
Pharyngeal Clearance Duration(PCD) 0'0043 1'21 0'011
＊Control Date (ordinary adult) was cited from Reference No.4
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inner part of the tongue6.  We concluded that 
physical dysfunction of this case was caused by 
pseudobulbar palsy, since the VF ﬁndings were 
similar to these symptoms.
 An interesting feature of this case was the total 
absence of aspiration, attributed to the short dis-
tance from the soft palate to the epiglottis as com-
pared with women of a similar age.  Aspiration is 
very rare in infants since the distance from the 
soft palate to the epiglottis is anatomically short7. 
Haishima et al.  reported that the distance from 
the soft palate to the epiglottis in infants (16.0 
mm) is far shorter than the adult distance (49.2 
mm)8.  The distance in the present case (17.8 mm) 
was similar to that of an infant.  This patient with 
growing disorders remains in the same situation 
as an infant.  On the other hand, preservation of 
swallowing reﬂex in the case of pseudobulbar 
palsy has been reported6.  An important factor 
preventing aspiration in this patient was con-
cluded that the same pathosis was caused.
Conclusion
 We conducted video ﬂuorography for a very rare 
case of CS type I who has been living long with 
this syndrome and who is able to feed orally.  The 
background of this condition was : 1) the swallow-
ing reﬂex remains in spite of pseudobulbar palsy, 
and 2) this patient with growing disorders 
remains in the same situation as an infant.
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